1/2 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 11-1 60539 

(43)Date of publication of application : 18.06.1999 



(51)Int.CI. 



602B 5/30 

F21V 8/00 

G02F 1/1335 

602F 1/1335 



(21) Application number : 09-340549 

(22) Date of filing : 25.1 1 .1 997 



(71 Applicant : NITTO DENKO CORP 

(72)Inventor : MIHARA HISAFUMI 

MOTOMURA HIRONORI 
KAMEYAMA TADAYUKI 
TAKAHASHI NAOKI 



(54) POLARIZING ELEMENT, POLARIZING LIGHT SOURCE DEVICE AND LIQUID CRYSTAL 
DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a polarizing light 
source with which linearly polarized light having a high 
degree of polarization and a small color change is 
obtainable via a quarter-wave plate with good 
conversion efficiency, light utilization efficiency is 
excellent and luminance is excellent and eventually a 
liquid crystal display device which is bright, is small in '[$1 
display unevenness and is excellent in visibility. i^nae^m^^mS l; 
SOLUTION: This polarizing element is constituted by 
having at least the quarter- wave plate 1 on a circularly 
polarized light sepn. layer 1 consisting of one or >2 
layers of cholesteric liquid crystal polymer layers. The 
average molecular alignment direction on the surface of 
the cholesteric liquid crystal polymer layers on the 
quarter- wave plate side of the circularly polarized light 
sepn. layer and the delay phase axial direction at the 
quarter-wave plate are in an intersecting state of 90 to 
180° . The polarizing light source device has the 
polarizing element described above on the exit surface 

side of a light transmission plate for emitting the incident light from the flank from one of the 
front and rear surfaces. The liquid crystal display device is constituted by arranging the 



polarizing light source device on one side of a liquid crystal cell. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer, 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



So the translation may not reflect the original 



[Claim(s)] 

[Claim l] The polarizing element characterized by coming at least to have a quarter wave length plate on 
the circular polarization of light detached core which consists of a cholesteric-liquid crystal polymer layer 
more than one layer or two -layer, and being in the crossover condition that the direction of average 
molecular orientation in the front face of the cholesteric-liquid-crystal polymer layer by the side of the 
quarter-wave length plate in the circular polarization of light detached core and the direction of a lagging 
axis in a quarter- wave length plate are 90 - 180 degrees. 

[Claim 2] The polarizing element to which the direction of molecular orientation in the front face of the 
cholestericliquidcrystal polymer layer by the side of a quarter-wave length plate is equal to an 
abbreviation one direction in claim 1. 

[Claim 3] The polarizing element to which a quarter-wave length plate is located in a side with the main 
large wavelength of the reflected light in a circular polarization of light detached core in claim 1 or 2. 
[Claim 4] The polarizing element to which it comes to form the main wavelength of the reflected light a 
•circular polarization of light detached core in a less than 400-550nm cholesteric-liquidcrystal polymer 
and a 550 or more - 700nm cholesteric liquid crystal polymer in claims 13. 

[Claim 5] The polarizing element whose overall thickness the total thickness of a 
cholesteric- liquid -crystal polymer layer is 2-500 micrometers in 1*50 micrometers in claims 1-4. 
[Claim 6] The polarizing element which a circular polarization of light detached core becomes from the 
cholesteric-liquid-crystal polymer layer from which a spiral pitch changes in the thickness direction in 
claims 1*5. 

[Claim 7] The polarizing element which has a polarizing plate above a quarter-wave length plate in 
claims 1*6. 

[Claim 8] Polarization light equipment characterized by having a polarizing element according to claim 1 
to 7 in the outgoing radiation side side of the light guide plate which carries out outgoing radiation of the 
incident light from a side face from one side of a vertical side. 

[Claim 9] The liquid crystal display characterized by having arranged polarization light equipment 
according to claim 8 in one side of a liquid crystal cell. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polarizing element which is excellent in polarization 
light equipment and brightness which are excellent in efficiency for light utilization, and can form the 
liquid crystal display of right visibility etc. 
[0002] 

[Background of the Invention] A reflecting layer is conventionally prepared in the underside of the light 
guide plate of the side light mold to which it was made to carry out outgoing radiation of the incident light 
from a side face from one side of a vertical side. Prepare the circular polarization of light detached core 
which consists of a cholesteric liquid crystal layer in an outgoing radiation side, and it separates into the 
transmitted light and the reflected light which consist of the circular polarization of light of right and left 
of incident light through the circular polarization of light detached core. The lighting system which is 
made to reflect the reflected light through a reflecting layer at the bottom, and was made to carry out 
re-outgoing radiation from an outgoing radiation side was proposed (JP, 3-45906, A, JP,6324333,A, 
JP,7-36032,A). 

[0003] Since it is deficient in the light which about 55% of light guide plate outgoing radiation light is 
absorbed, and can be used effectively in case a polarizing plate is penetrated with the usually light of 
unpolarized light, as this lighting system can supply light as polarization, it prevents absorption by the 
polarizing plate, it aims at improvement in efficiency for light utilization by that cause, and raises the 
brightness of a liquid crystal display etc., and it deals in it. 

[0004] In the above, absorption by the polarizing plate can be reduced more by making a quarter-wave 
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length plate penetrate and linearlypolarizedlightizing to the outgoing radiation circular polarization of 

light of a circular polarization of light detached core, and improvement in permeability can be aimed at. 

Therefore, what attached the quarter- wave length plate to the circular polarization of light detached corie, 

and was used as the polarizing element can use for a liquid crystal display preferably. 

[0005] However, when the quarter-wave length plate had been arranged to the circular polarization of 

light detached core, there was a trouble which produces the variation in brightness. 

[0006] 

[The technical technical problem of invention] this invention persons studied that the direction of 
orientation of a circular polarization of light detached core and an optical axis of a quarter-wave length 
plate were related to the variation in brightness, while repeating research wholeheartedly, in order to 
conquer the aforementioned trouble. Therefore, this invention makes a technical problem development of 
the polarizing element which is excellent in brightness and its stability. 
[0007] 

[Means for Solving the Problem] This invention comes at least to have a quarter-wave length plate on the 
circular polarization of light detached core which consists of a cholestericliquid-crystal polymer layer 
more than one layer or two-layer. The polarizing element characterized by being in the crossover 
condition that the direction of average molecular orientation in the front face of the 
cholesteric-liquid-crystal polymer layer by the side of the quarter- wave length plate in the circular 
polarization of light detached core and the direction of a lagging axis in a quarter ysrave length plate are 
90 - 180 degrees, And the polarization light equipment characterized by having the aforementioned 
polarizing element in the outgoing radiation side side of the light guide plate which carries out outgoing 
radiation of the incident light from a side face from one side of a vertical side, and the liquid crystal 
display characterized by having arranged the polarization light equipment in the list at one side of a 
liquid crystal cell are offered. 
[0008] ' 

[Effect of the Invention] According to the polarizing element of this invention, through a quarter-wave 
length plate, degree of polarization is high and color change can acquire the small linearly polarized light 
with sufficient conversion efficiency. Consequently, the polarization light equipment which is excellent in 
efficiency for light utilization using it, and is excellent in brightness, as a result the liquid crystal display 
which it is bright, and display nonuniformity is small, and is excellent in visibility can be formed. 
[0009] 

[Embodiment of the Invention] The polarizing element of this invention comes at least to have a 
quarter-wave length plate on the circular polarization of light detached core which consists of a 
cholesteric-liquid-crystal polymer layer more than one layer or two-layer, and the direction of average 
molecular orientation in the front face of the cholesteric-liquid-crystal polymer layer by the side of the 
quarter- wave length plate in the circular polarization of light detached core and the direction of a lagging 
axis in a quarter- wave length plate are in the crossover condition which is 90 - 180 degrees. The example 
was shown in drawing 1 and drawing 2 . 1 is a circular polarization of light detached core, 2 is a 
quarter-wave length plate, and, as for 11, 13, and 15, a support base material, and 12 and 14 are 
cholesteric liquid-crystal polymer layers. 

[0010] A circular polarization of light detached core can be formed using one sort of the proper 
cholesteric-liquid-crystal polymer which divides the natural light into the circular polarization of light on 
either side as the transmitted light and the reflected light by GURANJAN orientation, or two sorts or 
more. Therefore, various things, such as a principal chain mold with which the straight-line like atomic 
group (meso gene) of the conjugate property which gives a liquid crystal stacking tendency was 
introduced into the principal chain and side chain of a polymer as a cholesteric-liquid-crystal polymer, 
and a side chain mold, can be used. 

[0011] The wavelength region of selective reflection becomes large and the larger 
cholesteric liquid-crystal polymer of phase contrast can be used more preferably than points, such as 
allowances over the wavelength shift at the time of a large angle of visibility. Moreover, as a liquid crystal 
polymer, that whose glass transition temperature is 30- 150 degrees C can use preferably from points, 
such as handling nature and the stability of the orientation in operating temperature.. 
[0012] It has the structure which combined the meso gene radical which minds the spacer section which 
gives flexibility if needed as an example of the liquid crystal polymer of the principal chain mold 
incidentally described above, and consists of a Para permutation ring compound etc., for example, 
polymers, such as a polyester system, a polyamide system, a polycarbonate system, and a polyester imide 
system, are raised. 

[0013] Moreover, a thing, a nematic system liquid crystal polymer of low-molecular chiral agent content, a 
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liquid crystal polymer of chiral component installation, a mixed liquid crystal polymer of a nematic 
system and a cholesteric system, etc. which have the low-molecular-liquid-crystal compound (meso gene 
section) which makes polyacrylate, polymethacrylate, a polysiloxane, poly malonate, etc. a principal chain 
frame, minds the spacer section which consists of an atomic group of conjugate property as a side chain as 
an example of the liquid crystal polymer of a side -chain mold if needed, and consists of a Para 
permutation ring compound etc. are raised. 

[0014] Like the above, it can consider as the thing of a cholesteric stacking tendency with the method 
which introduces the proper chiral component which consists of a compound which has asymmetrical 
carbon also in what has the Para permutation ring compound which gives the nematic stacking tendency 
which consists of the Para permutation aromatic-series unit, the Para permutation cyclohexyl ring unit, 
etc. like for example, an azomethine form, an azo form, an AZOKISHI form and an ester form, a biphenyl 
form and a phenylcyclohexane form, and a bicyclo hexane form, a low-molecular chiral agent, etc. 
(JP,55-21479,A, U.S. Pat. No. 5332522, etc.). In addition, a cyano group, the alkyl group, alkoxy group of 
the end substituent in the para position in the Para permutation ring compound, etc. may be proper. 
[0015] Moreover, as the spacer section, for example, polymethylene chain-(CH2) n-, polyoxymethylene 
chain-(CH2CH20) m-, etc. which show flexibility are raised, the chemical structure of the meso gene 
section etc. determines suitably the number of cycles of the structural unit which forms the spacer section 
■ having - general -- the case of a polymethylene chain - n - 0 20, and the case where they are 2-12, and 
a polyoxymethylene chain above all - m -- 010 - it is 1*3 above all. 

[0016] Formation of a circular polarization of light detached core for example, on a support base material 
Polyimide and polyvinyl alcohol, The orientation film which formed film, such as polyester, polyarylate 
and polyamidoimide, and polyether imide, and carried out rubbing processing with the rayon cloth etc., 
The proper orientation film which consists of a method vacuum evaporationo layer of slanting of Si02 etc. 
is prepared. Or on the orientation film Or a cholesteric liquid crystal polymer is developed on the support 
base material of molecular orientation nature which consists of an oriented film etc. More than glass 
transition temperature, it can be heated under to isotropic phase transition temperature, and can be 
performed by the approach of cooling under to glass transition temperature, after the liquid crystal 
polymer molecule has carried out GURANJAN orientation, and making a vitreous state, and making it 
into the flozen layer by which the orientation concerned was fixed etc. 

[0017] Proper things, such as a single layer material which consists of a transparent plastic film, a 
transparent glass plate, etc., and a multilayer material, can be used for the aforementioned support base 
material. About the plastics, there is especially no definition and it can be suitably chosen by the physical 
properties to which it responded like activity eyes, such as moisture resistance, thermal resistance, and 
reinforcement. Incidentally as an example of said plastics, the thing of the polyolefine system like 
polyethylene or polypropylene, a polyester system, a polyimide system, a polycarbonate system, a 
polyether sulphone system, a "polysulfone system, a cellulose type, a polyarylate system, a polystyrene 
system, a polyvinyl alcohol system, a polyvinyl chloride system, a polyvinylidene chloride system, the Pori 
acrylic, a polyamide system, an epoxy system, and a liquid crystal polymer system etc. is raised. 
[0018] Expansion of a liquid crystal polymer can carry out thin layer expansion of the solution by the 
solvent of a liquid crystal polymer by proper approaches, such as a spin coat method, the roll coat method, 
the flow coat method and the printing method, a dip coating method and the flow casting 
forming-membranes method, the bar coat method, and gravure, and can be performed by the approach of 
carrying out desiccation processing of it if needed etc. As the aforementioned solvent, proper things, such 
as a methylene chloride, a cyclohexanone and a trichloroethylene, tetrachloroethane and N-methyl 
pyrrolidone, and a tetrahydrofuran, can be used, for example. 

[0019] Moreover, the heating melt of a liquid crystal polymer and the heating melt in the condition of 
presenting an isotropic phase preferably can be developed according to the above, and the approach which 
does not use solvents, such as an approach which develops to a thin layer and it is made to solidify further, 
maintaining the melting temperature if needed, therefore the health nature of work environment, etc. 
can develop a liquid crystal polymer also by the good approach, 

[0020] Heat-treatment for carrying out orientation of the expansion layer of a liquid crystal polymer can 
be performed by heating to the temperature requirement from the glass transition temperature of a liquid 
crystal polymer to isotropic phase transition temperature, i.e., the temperature requirement where a 
liquid crystal polymer presents a liquid crystal phase, as described above. Moreover, immobilization of an 
orientation condition can be performed by cooling under to glass transition temperature, and there is 
especially no definition about the cooling condition. Usually, since the aforementioned heat-treatment can 
be performed at the temperature of 300 degrees C or less, generally a natural- air-cooling method is taken. 
[0021] As for the cholestericliquid crystal polymer layer to form, it is desirable to carry out orientation to 
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homogeneity as much as possible. Since the arrangement condition of a quarter- wave length plate is 
regulated especially in this invention in the direction of molecular orientation in the front face of the 
cholestericliquid-crystal polymer layer of the side which prepares it, it is desirable that the orientation of 
a liquid crystal polymer is as much as possible uniform and that it is equal to the one direction with 
sufficient homogeneity in the aforementioned front face above all at least. The cholesteric-liquid-crystal 
polymer layer of homogeneity orientation offers the reflected light without dispersion, is advantageous to 
amplification of the angle of visibility of a liquid crystal display etc., and suitable for formation of the 
direct viewing type liquid crystal display by which direct observation is especially carried out also from 
across. 

[0022] Attached to the support base material, it dissociates from a support base material and the 
cholesteric-liquid-crystal polymer layer formed on one side of a support base material or both sides can be 
used for formation of a circular polarization of light detached core. Moreover, there is one 
cholesteric-liquid-crystal polymer layer which forms a circular polarization of light detached core, and it 
may be more than two-layer. Therefore, the polarizing element of this invention may have a layer gestalt 
with the proper gestalt which does not have the gestalt or support base material which has the support 
base materials 11, 13, and 15 of a monolayer or a double layer in the proper location of the 
cholesteric-liquid-crystal polymer layers 1, 12, and 14 more than one layer or two-layer, as illustrated to 
drawing 1 (a) and drawing 2 (a) - (h). 

[0023] In the above, formation of the circular polarization of light detached core by arrangement of the 
cholesteric liquid crystal polymer layer more than two -layer is aimed at amplification of a reflected wave 
length region etc. Namely, although a limitation is located in the wavelength region which shows selective 
reflection nature (circular dichroism) and the limitation also has usually the case of the large range which 
reaches about lOOnm wavelength region in the cholesteric liquid crystal polymer layer of a monolayer 
Since it is less than the whole region of the light desired when applying to a liquid crystal display etc. also 
in the wavelength range It aims at making the wavelength region which prepares the 
cholesteric liquid-crystal polymer layer more than two-layer [ from which selective reflection nature 
(reflected wave length region) differs ], and shows [ like ] circular dichroism the whole region of a light 
region thru/or when making the whole region into a reflected wave length region as much as possible 
expand. It is the combination which reflects the circular polarization of light of the same polarization 
direction, and the cholesteric liquid crystal polymer layer whose main wavelength of selective reflection 
is incidentally 300-900nm can be used in the combination from which the main wavelength of selective, 
reflection differs, and the circular polarization of light detached core which can cover a light region by 
superimposing the 2 6 kinds can be formed efficiently. 

[0024] What shows the target reflected wave length region with the small number of arrangement and 
the two layer number of arrangement above all is as much as possible [ a cholesteric-liquid-crystal 
polymer layer I more desirable than points; such as thin- shape -izing of -a circular polarization of light 
detached core. Incidentally the whole region thru/or the circular polarization of light detached core which 
makes the whole region a reflected wave length region as much as possible can be obtained in a light 
region by arrangement of the two-layer cholesteric-liquid-crystal polymer layer which has the main 
wavelength of the reflected light in the range of less than 400 550nm and 550 or more - 700nm. The more 
desirable combination 450 540nm of 560-650nm of main wavelength of the reflected light is two layer 
[ with the range of 580;620nm, especially about 600nm thing ] above all with the range which is 
480-520nm above all, especially the thing which is about 500nm. 

[0025] The combination of the above mentioned two-layer cholesteric-liquid-crystal polymer layer has the 
small, viewing-angle change, i.e., the color change by the outgoing radiation include angle of the slanting 
transmitted light, advantage etc. In addition, when preparing the three or more-layer 
cholesteric-liquid-crystal polymer layer from which a reflected wave length region differs, it is more 
desirable than the point which controls color change of the outgoing radiation light by said viewing-angle 
change to arrange in order of the wavelength based on the merits and demerits of the main wavelength of 
the reflected light. 

[0026] In addition, it aims at loading of the polarization in the condition that it can prevent and use that 
the point made into combination although the circular polarization of light of the same polarization 
direction is reflected when arranging the cholesteric-liquid-crystal polymer layer more than two-layer 
[ above mentioned ] will be in a polarization condition which arranges the phase condition of the circular 
polarization of light reflected on each class, and is different in each wavelength region. 
[0027] although a difference of the main wavelength of the reflected light in said cholesteric liquid-crystal 
polymer carried out is based on a difference of the spiral pitch of clan JAN orientation -- this invention -- 
if - you may be the circular polarization of light detached core of proper gestalten, such as a circular 
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polarization of light detached core from which a spiral pitch changes in the thickness direction, and a 
circular polarization of light detached core from which the cholestericliquidcrystal polymer layer more 
than two layer [ of a spiral pitch difference ] is overlapped as the sequence of merits and demerits based 
on the main wavelength of the reflected light, and a spiral pitch changes in the thickness direction. 
[0028] The above mentioned spiral pitch of the structure of changing in the thickness direction is also 
effective in amplification of the wavelength region of the reflected light etc. In that case, the layer system 
to which the cholestericliquidcrystal polymer layer from which a spiral pitch differs between the 
cholesteric-liquid-crystal polymer layers of the same spiral pitch contains the cholestericliquid-crystal 
polymer layer of the spiral pitch same like the thing of the gestalt which intervened one layer or more 
than two layer more than two layer as the sequence of the merits and demerits of said main wavelength 
is permitted. 

[0029] In addition, manufacture of the circular polarization of light detached core from which the 
above-mentioned spiral pitch changes in the thickness direction For example, it applies to formation 
actuation of the cholesteric-liquid-crystal polymer layer described above on the cholesteric-liquid-crystal 
polymer layer which carried out orientation processing correspondingly. The method which carries out the 
sequential superposition of the cholesteric-liquid-crystal polymer layer, actuation of pasting up the 
predetermined number of two sheets or three sheets or more of cholesteric-liquid-crystal polymer layers 
which carried out orientation processing by thermocompression bonding, etc. can perform by performing 
expansion of a liquid crystal polymer, and its heating orientation processing. 

[0030] In the case of the frozen layer of the liquid crystal polymer which consists of an one object with a 
base material, the polarizing element by the circular polarization of light detached core from which a 
spiral pitch changes in the thickness direction, as a result this invention can be obtained by carrying out 
superposition processing according to the above so that the frozen layers may be close. In addition, in 
thermocompression bonding processing, a method with the proper method which heats a 
cholesteric-liquid-crystal polymer layer under to isotropic phase transition temperature more than glass 
transition temperature, and carries out sticking by pressure processing through proper heating press 
means, such as a roll laminator, can be taken. 

[0031] The circular polarization of light detached core from which a spiral pitch changes in the thickness 
direction may show the wavelength region of the continuous reflected light, and may show the 
wavelength region of the discontinuous reflected light. A circular polarization of light detached core more 
desirable than points, such as color nonuniformity prevention, shows the wavelength region of the 
continuous reflected light. The manufacture can heat the superposition object of the 
cholesteric-liquid-crystal polymer layer formed by the thermocompression bonding actuation described 
above, for example under to isotropic phase transition temperature more than glass transition 
temperature, and can be performed by the approach of forming the orientation layer which the 
cholesteric-liquid-crystal polymer which forms an up-and-down layer in the adhesion interface mixed etc. 
[0032] The cholesteric-liquid-crystal polymer layer in which the cholesteric-liquid-crystal polymer of an 
up and down layer was mixed, and was formed in the above forms the circular polarization of light 
detached core from which the spiral pitch differed also from the up and down layer, and. the spiral pitch 
changed to the multistage story in the thickness direction, and the spiral pitch takes the mean value of 
the cholesteric-liquid-crystal polymer layer which forms an up and down layer, and forms usually the 
field which shows the wavelength region of the reflected light which continued with the up and down 
layer. 

[0033] Therefore, when it uses in the combination of the cholesteric-liquid-crystal polymer layer which 
the wavelength region of the reflected light does not overlap in an up-and-down layer, i.e., the 
combination in which the lack region discontinuously called at the wavelength region of the reflected light 
exists, the cholesterkrliquid-crystal polymer layer formed of mixing of an up and down layer can fill said 
lack region, and can continuation ize the wavelength region of the reflected light. 

[0034] Therefore, for example, a reflected wave length region means that the circular polarization of light 
detached core reflected using two sorts of cholesteric liquid crystal polymer layers, a thing 500nm [ or 
less ] and a thing 600nm or more, also about the fight of the 500-600nm wavelength region which is the 
non contiguous areas of a reflected wave length region can be obtained, and this can form the circular 
polarization of fight detached core which is superposition of few cholesteric-liquid-crystal polymer layers, 
and shows the reflected wave length region of a wide band. 

[0035] Especially the thickness of each cholesteric liquid crystal polymer layer has 1.5-10 micrometers 
more desirable than points, such as a size of turbulence of orientation, prevention of permeability 
lowering, and the wavelength range of the reflected light (reflected wave length region), 1-30 micrometers 
above all 0.5 50 micrometers. Moreover, it is more desirable than points, such as thin- shape izing of a 
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circular polarization of light detached core, that 1-50 micrometers of 2-30 micrometers of total thickness 
of a cholesteric-liquid-crystal polymer layer are 3-10 micrometers especially above all. 
[0036] As for especially the total thickness of the cholesteric-liquid-crystal polymer layer which 
furthermore includes a support base material, it is desirable that it is 20-200 micrometers 10-300 
micrometers above all 2-490 micrometers. In addition, on the occasion of formation of a circular 
polarization of light detached core, the various additives which become a cholesteric-liquid-crystal 
polymer layer from a stabilizer, a plasticizer, or metals can be blended if needed. 

[0037] Like the example of drawing, the polarizing element by this invention has the quarter- wave length 
plate 2 at least above the circular polarization of light detached core 1, and as the arrow head showed to 
drawing 1 (b), the direction of average molecular orientation in the front face of the 
cholesteric-liquid-crystal polymer layer by the side of the quarter-wave length plate in the circular 
polarization of light detached core and the direction of a lagging axis in a quarter- wave length plate are in 
the crossover condition which is 90 - 180 degrees. The crossed axes angle theta more desirable than points, 
such as brightness and^olor nonuniformity prevention, is 100 - 170 degrees. 

[0038] The aforementioned quarter-wave length plate functions as a linearly polarized light conversion 
means, the circular polarization of light which carried out outgoing radiation from the circular 
polarization of light detached core carries out incidence to a quarter-wave length plate, a phase change is 
received, the light of the wavelength on which the phase change is equivalent to quarter-wave length is 
changed into the linearly polarized light, and other wavelength light is changed into elliptically polarized 
light. The changed elliptically polarized light turns into such flat elliptically polarized light that it is close 
to the wavelength of the light changed into the aforementioned linearly polarized light. Outgoing 
radiation of the light in the condition that many linearly polarized light components which may penetrate 
a polarizing plate are included will be carried out as a result of [ this ] a quarter- wave length plate. 
[0039] By changing into a condition with many linearly polarized light components, it can consider as the 
light which is easy to penetrate a polarizing plate. In the case of a liquid crystal display, this polarizing 
plate functions as the optical layer which prevents lowering of the polarization property generated in 
change of the angle of visibility to a liquid crystal cell, and maintains display grace, an optical layer which 
realizes more advanced degree of polarization and attains better display grace. 

[0040] That is, in the above, although it is possible to carry out incidence of the outgoing radiation 
polarization [ detached core / circular polarization of light ] to a liquid crystal cell as it is, and to attain a 
display, without using a polarizing plate, since improvement in the display grace described above by 
minding a polarizing plate etc. can be aimed at, a polarizing plate is used if needed. In that case, it is so 
more advantageous that the permeability to a polarizing plate is high than the point of the brightness of a 
display, and since the permeability becomes so high that many linearly polarized light components of the 
polarization direction which is in agreement with the polarization shaft (transparency shaft) of a 
polarizing plate are included," outgoing radiation polarization [ detached core / circular polarization of 
light ] is changed into the predetermined linearly polarized light through a . linearly polarized light 
conversion means for the purpose of it. 

[0041] The liquid crystal display which can obtain the permeability which exceeds 80% when a 
polarization shaft is made in agreement and incidence of the linearly polarized light is carried out, 
therefore whose utilization effectiveness of light improves substantially, and is incidentally excellent in 
brightness although the permeability is about 43% when incidence of the natural light or the circular 
polarization of light is carried out to a usual iodine system polarizing plate becomes possible. Moreover, in 
this polarizing plate, the degree of polarization which reaches to 99.99% can also be attained. If 
independent, achievement of this high degree of polarization is difficult, and the degree of polarization 
especially to the incident light from slant which is a circular polarization of light detached core tends to 
fall. 

[0042] As a quarter-wave length plate, what is equivalent to the phase contrast of quarter- wave length in 
the circular polarization of light which carried out outgoing radiation, many linearly polarized lights are 
formed, and has the major-axis direction in the parallel direction as much as possible with said linearly 
polarized light, and can change the light of other wavelength into the flat elliptically polarized light near 
the linearly polarized light is more desirable than a circular polarization of light detached core. With this 
quarter-wave length plate, it can arrange so that the direction of the linearly polarized light of the 
outgoing radiation light and the major-axis direction of elliptically polarized light may be parallel as 
much as possible with the transparency shaft of a polarizing plate, and the light of a condition with many 
linearly polarized light components which may penetrate a polarizing plate can be obtained, and the 
brightness of a liquid crystal display can be raised. 

[0043] The phase contrast given with a quarter-wave length plate can be suitably determined according to 
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the wavelength region of the circular polarization of light by which outgoing radiation is carried out etc. 
from a circular polarization of light detached core. Incidentally, from points, such as wavelength range 
and conversion efficiency, it also considers that it is that almost all the phase contrast plate indicates the 
wavelength dispersion of a forward birefringence to be from the construction material property, and a 
thing with the small phase contrast and the thing which gives llO150nm phase contrast especially can 
use 100-180nm preferably above all in a light region. 

[0044] A quarter-wave length plate can be formed with proper construction material, what gives 
transparent and uniform phase contrast is desirable, and, generally a phase contrast plate is used. 
Moreover, a quarter-wave length plate can be formed in drawing 1 (a) and drawing 2 (a) like instantiation 
as a superposition layer of the phase contrast layers 21 and 22 more than one layer or two-layer. In the 
case of the phase contrast layer which consists of one layer, a smaller thing can achieve equalization of 
the polarization condition for every wavelength, and its wavelength dispersion of a birefringence is 
desirable. On the other hand, superposition-izing of a phase contrast layer is effective in amelioration of 
the wavelength property in a wavelength region, and the combination may be suitably determined 
according to a wavelength region etc. 

[0045] In addition, when considering as the quarter-wave length plate which consists of a phase contrast 
layer more than two-layer for a light region, it is more desirable than the point of obtaining the light in 
which the layer which gives 100-180nm phase contrast is included [ of a linearly polarized light 
component ] as odd one or more-layer layers in many cases, like the above. Although it is more desirable 
than points, such as amelioration of a wavelength property, to form in the layer which gives phase 
contrast 200nm or more usually, and the layer which gives 1/2 wave of phase contrast above all as for 
layers other than the layer which gives 100-180nm phase contrast, they are not limited to this. When a 
quarter-wave length plate consists of a phase contrast layer more than two-layer, the direction of a 
lagging axis at the time of arranging it on a circular polarization of light detached core is based on the 
phase contrast layer which gives 100-180nm phase contrast. 

[0046] The above mentioned phase contrast plate can be obtained as an oriented film which consists of 
plastics illustrated with the above-mentioned support base material. It is so desirable that the error of 
the phase contrast within the field of a quarter-wave length plate is small, and it is more desirable than 
the point of maintaining luminescence reinforcement and the luminescent color to homogeneity with a 
large angle of visibility that the error is **10nm or less above all. 

[0047] Although a quarter-wave length plate is arranged at the optical outgoing radiation side of a 
circular polarization of light detached core, it is [ the arrangement location ] more desirable than the 
point which controls color change of the outgoing radiation light by viewing-angle change that it is a side 
with the main large wavelength of the reflected light in the cholesteric- liquid -crystal polymer layer of a 
circular polarization of light detached core (long wave merit side). Although the thickness of a 
quarter-wave length plate- can be suitably determined according to the phase contrast etc., it is more 
desirable than points, such as flexibility and thin- shape izing, that the overall thickness of a polarizing 
element is adjusted so that 10-400-micrometer 2 500 micrometers may become the thickness of 20*300 
micrometers especially above all. 

[0048] The % polarizing element of this invention can arrange one sort of a diffusion layer 3 or the proper 
optical layer of polarizing plate 4 grade, or two sorts or more to swerve, as illustrated to drawing 3 , and it 
can form them in various gestalten. A polarizing plate 4 is arranged above the quarter-wave length plate 
2 like the example of drawing from the function of the above-mentioned quarter- wave length plate. 
[0049] As for the arrangement angle over the quarter-wave length plate of a polarizing plate, it is more 
desirable than points, such as improvement in brightness, that the transparency shaft is as much as 
possible in agreement with the plane of vibration of the linearly polarized light which penetrated the 
quarter- wave length plate. In addition, in the case of the polarizing element of the gestalt which prepared 
the polarizing plate, the polarizing plate prepared in the light source side of a liquid crystal cell is 
omissible. 

[0050] Although a proper thing can be used as a polarizing plate, generally what consists of a polarization 
film is used. As an example of a polarization film, the polyene oriented film like a thing, the dehydration 
processing object of polyvinyl alcohol, or the demineralization acid-treatment object of a polyvinyl 
chloride which iodine and/or dichromatic dye were made to stick to the film of the hydrophilic giant 
molecule like a polyvinyl alcohol system, a partial formal ized polyvinyl alcohol system, and an 
ethylene vinylacetate copolymer system partial saponification object, and was extended is raised. 
[0051] Although the thickness of a polarization film is 5-80 micrometers usually, it is not limited to this. A 
polarizing plate may be what covered one side or both sides of a polarization film with transparent 
protection layer etc. This transparent protection layer etc. may have the various objects, such as 
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protecting reinforcement of a polarization film, heat-resistant improvement, and a polarization film from 
humidity etc. Transparent protection layer can be formed as the spreading layer of resin, a lamination 
layer of a resin film, etc., and may contain the particles diffusion-izing, for surface roughening, etc. 
[0052] The diffusion layer prepared in a polarizing element if needed equalizes outgoing radiation light, 
controls light-anddarkness nonuniformity, and when it applies to a liquid crystal cell etc., it aims at 
prevention of the check by looking [ GIRAGIRA / check by looking ] by moire arising in interference with a 
pixel etc. the vertical-incidence light whose phase contrast of the diffusion layer which can be used more 
preferably than points, such as the maintenance nature of the polarization condition of the light which 
carried out outgoing radiation from the circular polarization of light detached core or the quarter-wave 
length plate, is the wavelength of 633nm based on the incident light of less than 30 incident angles, 
30nm or less is a 0 20nm thing above all preferably. 

[0053] Diffusion layers are methods with arbitrary craze generating method by the method by surface 
irregularity ized processing of the formation method of for example, a particle distribution resin layer, 
sandblasting, chemical etching, etc., mechanical stress, solvent processing, etc., imprint formation 
method by the metal mold which established predetermined diffusion structure, etc., and can be suitably 
formed as a spreading layer, a diffusion sheet, etc. to a circular polarization of light detached core, a 
quarter-wave length plate, etc. A diffusion layer can arrange one layer or more than two-layer in the 
proper location contiguous to circular polarization of light detached cores and quarter- wave length plates, 
such as one side of a circular polarization of light detached core, both sides, and between a quarter-wave 
length plate and polarizing plates, those top faces, a polarizing plate, etc. 

[0054] The polarizing element by this invention can be preferably used for formation of polarization light 
equipment or a liquid crystal display etc. The example was illustrated to drawing 4 . Drawing shows the 
liquid crystal display 6 and 5 is polarization light equipment. 

[0055] According to the aforementioned polarization light equipment 5, while the light which carried out 
outgoing radiation from the light guide plate carries out incidence of the incident light from a side face to 
the circular polarization of light detached core 1 arranged to the outgoing radiation side side of the light 
guide plate 51 which carries out outgoing radiation and the circular polarization of light of the method of 
left Uichi penetrates it from one side of a vertical side, the circular polarization of light of another side is 
reflected, and re -incidence of the reflected light is carried out to a light guide plate as a return light. It is 
reflected in the reflex function part which consists of reflecting layer 52 grade at the bottom, and 
incidence of the light which carried out re-incidence to the light guide plate is again carried out to the 
circular polarization of light division plate 1, and it is again divided into the transmitted light and the 
reflected light (third- time incident light). 

[0056] Therefore, although the re-incident light as said reflected light will be shut up between a circular 
polarization of light detached core and a light guide plate and will repeat an echo until it turns into the 
predetermined circular polarization of light which may penetrate a circular polarization of light detached 
core, in this invention, it is a small number of cycles as much as possible, and the thing of an echo of 
first-time re-incident light which was made to carry out outgoing radiation repeatedly that there is 
nothing is more desirable [ incident light ] than points, such as utilization effectiveness of re -incident 
light, above all. 

[0057] As the aforementioned light guide plate, the proper thing which carries out outgoing radiation of 
the incident light from a side face from one side of a vertical side can be used. This light guide plate can be 
obtained as what prepared diffuser in transparence, the optical outgoing radiation side of a translucent 
resin plate, or its rear face the shape of a dot, and in the shape of a stripe, a thing which gave 
concavo-convex structure and the concavo-convex structure which consists of a detailed prism array above 
all to the rear face of a resin plate. 

[0058] Therefore, a light guide plate consists of a tabular object which has the vertical side where one side 
serves as an outgoing radiation side, and the plane of incidence between vertical sides which consists of a 
1 side-edge side at least usually. When the light source 53 of the linear light source of a cathode-ray tube 
etc., light emitting diode, etc. is allotted to a side face and incidence of the light source light is carried out 
like drawing 4 (the cold, heat), the light guide plate 51 in a well-known side light mold back light etc. is 
the example in the liquid crystal display which was made to carry out outgoing radiation of the light 
transmitted in the inside of a plate to the one side side of a plate by diffusion, an echo and diffraction, 
interference, etc. 

[0059] The light guide plate which can use preferably than the point to which the return circuit light 
which led to the underside the circular polarization of light which carried out re incidence through the 
circular polarization of light detached core, phase contrast being uninfluential and maintaining the 
circular polarization of light condition good, and was reflected on the underside is made to come out of 
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and put, with the circular polarization of light condition maintained is as much as possible small like the 
diffusion layer which the phase contrast by the birefringence in the thickness direction described above, 
and is a O20-nm thing especially 30 nm or less above all. 

[0060] While described above, and although the light guide plate which carries out outgoing radiation of 
the light to a field side may have the function which carries out polarization conversion of the light 
reflected by the circular polarization of light detached core by itself, it can prevent a reflective loss nearly 
thoroughly by forming a reflecting layer 52 in the rear face of a light guide plate. Reflecting layers, such 
as a diffuse reflection layer and a specular reflection layer, are excellent in the function which carries out 
polarization conversion of the light reflected by the circular polarization of light detached core, and 
desirable in this invention. 

[0061] Based on the diffusion, a polarization condition is intermingled at random and the diffuse 
reflection layer incidentally represented with a concavo-convex field etc. cancels a polarization condition 
substantially. Moreover, if the circular polarization of light is reflected, the polarization condition will 
reverse the specular reflection layer represented with the metal side which consists of vacuum 
evaporationo layers, such as aluminum and silver, a resin plate which prepared it, a metallic foil, etc. 
[0062] Auxiliary means, such as the light source holder 54 for leading the reflective means for returning 
the diffusion plate for obtaining the prism sheet for controlling the direction of outgoing radiation of light 
and uniform luminescence on the occasion of formation of a light guide plate and leakage light and the 
outgoing radiation light from a linear light source to the side face of a light guide plate, are arranged one 
layer or more than two-layer in a predetermined location if needed, and it considers as a proper 
combination object. 

[0063] In addition, when arranging the prism sheet more than two-layer, it is more desirable than points, 
such as equalization of the brightness by control of the direction of optical outgoing radiation in the whole 
field, to arrange so that the array direction of a prism array may cross in an up-and-down layer. The dot 
given to the prism sheet arranged to the optical outgoing radiation side of a light guide plate, the 
diffusion plate, or the light guide plate may function as a polarization conversion means to change the 
phase of the reflected light by a spreading effect etc. 

[0064] The liquid crystal display 6 of the instantiation to drawing 4 uses the above-mentioned 
polarization light equipment 5 for a back light system, and, for a lower polarizing plate and 61, a liquid 
crystal cell and 62 are [ 4 / an upper polarizing plate and 63 ] diffusion plates. A lower polarizing plate 4 
and the lower diffusion plate 63 are formed if needed. The polarization light equipment using the 
polarizing element by this invention is excellent in the utilization effectiveness of light, offers a bright 
light, and forms the liquid crystal display which largeareaizing etc. is easy, is bright, and is excellent in 
visibility. 

[0065] Generally a liquid crystal display is formed as an assembly of component parts, such as a driving 
gear of accompanying hr the liquid crystal cell and it which function as a liquid crystal shutter, a 
polarizing plate, a back light, and a phase contrast plate for compensation as occasion demands, etc. In 
this invention, except for the point using the polarization light equipment by the above-mentioned 
polarizing element, there is especially no definition, it can be formed according to the former, and can 
form preferably especially the liquid crystal display of a direct viewing type. 

[0066] Therefore, there is especially no definition about the liquid crystal cell to be used, and a proper 
thing can be used. Although it is used in favor of what displays above all by carrying out incidence of the 
light of a polarization condition to a liquid crystal cell, for example, can use for the liquid crystal cell using 
a twist nematic liquid crystal or a super twist nematic liquid crystal etc. preferably, the liquid crystal and 
dichromatic dye of a non-twisting system can be used for the liquid crystal cell using the liquid crystal of 
the guest host system distributed in liquid crystal, or a ferroelectric liquid crystal etc. There is especially 
no definition also about the actuation method of liquid crystal. 

[0067] On the occasion of formation of a liquid crystal display, proper optical layers, such as a diffusion 
plate formed, for example on the polarizing plate by the side of a check by looking, an anti glare layer, an 
antireflection film and a protective layer, a guard plate, or a phase contrast plate for compensation 
formed between a liquid crystal cell and a polarizing plate, can be arranged suitably. 

[0068] The aforementioned phase contrast plate for compensation aims at compensating the wavelength 
dependency of a birefringence etc. and aiming at improvement in visibility etc. In this invention, it is 
arranged if needed between the polarizing plate by the side of a check by looking or/and a back light, and 
a liquid crystal cell etc. In addition, as a phase contrast plate for compensation, a proper thing can be 
used according to a wavelength region etc., and it may be formed as a superposition layer more than one 
layer or two-layer. The phase contrast plate for compensation can be obtained as an oriented film of 
instantiation etc. with the above mentioned quarter-wave length plate. 
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[0069] in this invention, laminating unification is carried out on the whole or selectively, and the 
components which form the above-mentioned polarizing element and polarization light equipment, and a 
liquid crystal display fix ■■ having **** -- separation - you may arrange in the easy condition. Having 
fixed is more desirable than points, such as gap prevention of optical system. Although proper adhesives 
can be used for the fixing, rather than points, such as generating prevention of the optical strain by heat, 
a binder can use preferably. 

[0070] In addition, on the occasion of formation of a liquid crystal display etc., the outgoing radiation light 
which is excellent in perpendicularity or Yukimitsu Taira nature is supplied, the re-incident light through 
a circular polarization of light detached core is also in a condition with little the loss and include -angle 
change by dispersion etc., and the conformity of the direction of initial outgoing radiation light improves 
re-outgoing radiation, and the polarization light equipment which supplies efficiently the outgoing 
radiation light of a direction effective in improvement in visibility can use preferably. 
[0071] 

[Example] To the polyvinyl alcohol rubbing processing side (0.1 micrometers in thickness) of a 
triaceticracid cellulose film with an example 1 thickness of 50 micrometers The 20-% of the weight 
tetrahydrofuran solution of an acrylic thermotropic cholesteric-liquid-crystal polymer by the cooled 
method which carries out heating orientation processing for 5 minutes at 160 degrees C after membrane 
formation with a spin coat method Two sorts of circular polarization of light detached cores to which 2 
micrometers in thickness and the main wavelength of selective reflection penetrate the left-handed 
circularly-polarized light by 500nm or 600nm are obtained. After pasting up the liquid crystal polymer 
layers through an acrylic adhesive layer, the quarter-wave length plate of 115nm of phase contrast with 
which the main wavelength of the selective reflection consists of a polycarbonate through an acrylic 
adhesive layer on the cholestericrliquid-crystal polymer layer which is 600nm was pasted up, and the 
polarizing element was obtained. The lagging axis of a quarter-wave length plate and the crossed axes 
angle of the molecular orientation shaft (the direction of rubbing) of the cholesteric-liquid-crystal polymer 
layer front face whose main wavelength of selective reflection is 600nm were made into 90 degrees at that 
time. 

[0072] The crossed axes angle of the lagging axis of example 21/4 wavelength plate and the molecular 
orientation shaft of a liquid crystal polymer layer was made into 135 degrees, and also the polarizing 
element was obtained according to the example 1. 

[0073] The crossed axes angle of the lagging axis of example 31/4 wavelength plate and the molecular 
orientation shaft of a liquid crystal polymer layer was made into 180 degrees, and also the polarizing 
element was obtained according to the example 1. 

[0074] The crossed axes angle of the lagging axis of the example quarter-wave length plate of a 
comparison and the molecular orientation shaft of a liquid crystal polymer layer was made into 45 
degrees, and also th& polarizing element was obtained according to the example -1.- - 
[0075] The transparency shaft was made in agreement with the plane of vibration of the. linearly 
polarized light which minded the quarter- wave length plate on the quarter-wave length plate of the 
polarizing element obtained in the assessment trial example and the example of a comparison, the 
polarizing plate (43% of permeability, 99.9% of degree of polarization) has been arranged, it has been 
arranged on the surface light source, and the spectrophotometer (the Murakami Color Research 
Laboratory make, CMS-500) investigated the permeability and hue change (**ab) on a polarizing plate. 
In addition, hue change computed the hue in the case of depending the hue of a criteria polarizing plate 
on the polarizing element by a0, b0, said example, and the example of a comparison from the degree type 
as al and bl. 

**ab=root {(a0-al) + (b0-bl)} 

[0076] The aforementioned result was shown in degree table. 
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[Brief Description of the Drawings] 

[Drawing l] The explanatory view of a polarizing element 
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[Drawing 21 The sectional view of other examples of a polarizing element 

[Drawing 31 The sectional view of the example of a polarizing element of further others 

[Dra wing 4l The sectional view of polarization light equipment and the example of a liquid crystal display 

[Description of Notations] 

1- Circular polarization of light detached core 

11, 13, 15- Support base material 

12 14* Cholesteric-liquid-crystal polymer layer 

2^1/4 wavelength plate 

21 22^ Phase contrast layer 

3: Diffusion layer 

4: Polarizing plate 

5: Polarization light equipment 

51- Light guide plate 

52' Reflecting layer 

53: Light source 

6: Liquid crystal display 
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— *f6j^^»— ■tt«t<«9oTi^r tdS#SLV\ *§— IS 
[0 0 2 2] ifSStfO^BBXttPfBBifcJRjftLfca ^ 

s/^^B^y-v-stt, litfcotti^u 2S« 

(a) *mz (a) ~ (h) £0iJ^ Ufc*0< , l*Xfi 
2lKl©3^f P s/^^HB^°y-^— II, 12, 1 

4 ©aKS&WMtK:, l < ttmrnoxtoWR 1 1 . 

13, 1 5 ?S:^r-t-5^Xf±5:RfSfl-Sr#L/j:i/^®<0 

[oo 2 3] HfrfSic:*jt^-C2Jg^±<0 3^^7 i y s/^fifc 
*jKy-r-JB©fillKiJ:Sn«3t5>l»BO^J*f±. Sit 

y s'^**jKy-r— Ji-^ttiaw, a&sitts (Rfii*- 

«ti-5*fr4if©*i<, Rffi3fc-&1*£^-rfcft*££ 
&ft^53 o 0~9 0 OnmOa-Wf !l s^ffiiftjKy 

iRSIt © "f-fcifeft a W£ 3 jffl-g-fr -effl c : vf . ^ <r> 2 ~ 6 

[0024] wmytttMmvmmtmnM. x 0 => u 
*^y ytm&tfi) -7—m<oniRm^pf£^wMML. st 

~5 5 0nm*ffii: 5 5 0J£1±~ 7 0 OnmCDfSHfrfeS 2 

5rtiJ5T*#, ^OiDfff U^-tlt SW^cd^ 
'6&S^4 5 o~5 4 Onnu sf£4 8 0~5 2 OnmCD® 
1, #{C^J5 0 0nm©t>CDi, 5 6 0~6 5 0nnu gfe^ 

5 8 0~6 2 0nm<D®B x ^td^ 6 0 OnmCDt,© £ CD 2 

[0 0 2 5] ttrlE L fc 2 Jg © n wfP yfWiMitfy ^ 
ft m \Z «fc 5 6f£f kfr /h $ VfiJ if t> L -c ^ 5 o * *3 



(5 

<5 < jfeem^tc EB-r 5 r t » , 101091 a a^t t i 5 m 

[0 0 2 6] ftiofufE Lit 2gti,±C7?3 U^^y yfWi 
[0 0 2 7] ItrlSLfca WtJI y*&&#l)'i'—Kis 

tet' , s/^cDffii4^s^<^ > ^mKxum^^Km. 
[0028] stiEbfciffiiif y^i>mzjjft\£mk-rz 

^HtjfB+^ftSwft^cDMIffil t) K 1 SXt4 2 S^_hif> 
y 9 WOhtf y -v-JlSr 2 »«_k£tfJimi£* if tffS $ 
[0 0 2 9] .*i3±IEU^:*Mfelfy^ff$*l6Uw«'fl: 
f!l s^JKiBitf y-v— ®<D±lc, ±|ELfc3 y y 

9 m&tf y -v— m<om^mm^m ct, y -7-© 

30 •y^^ B 3 B ^y-7-etrlSi^Bl:i-?)*^, IS[6]^SU 
fc 3 u^. r- y y 9 WL& # y Ji ID±cd 2 ^feX(± 3 feJW 

[0 0 3 0] mnt(D— fcmfrbtezm&tfv com 
[0031] w^^^mM^y^mt-r^nm^ 

±v\ feA9S5Jh<*©jfeJ; L^RiB^PiJgfi, 
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Sr«t5 3^f!l •y?m&#y -v— a**!^ LfclBft 

[0 0 3 2] suaE^^T, ±T<OJico = u^xil 

m&tf y •v-^s-g- Ltff^ sft/t => r- y y ? ftA 
t- x ) -ytmMitfv-r—mo ^wfiSr^oTs ±Tdi 

[0 0 3 3] f o T±T©ltSlt)tOiRft«^iS t 
U^y s/^ffofttf y -v-groffi-a-fr, 1"&:b*> 

^r!i s/^^7Ky-7-S^|tifE^:^Srafcr^lt)t 

[00 3 4] ioT^J^tf, KAtfeft^ 5 5 0 Onm^T 
©t>©i:6 0 0rw)?A±<Di><D<D2M<D=' ^^-y" V y?W. 

0 0~6 0 0nmOfe*^C0)fe(c:oV^Tt>Slt-r2)R{H)t 

[0035] #3 u-^r-y s/^^/-Ky-r -Scoff $ 

(Stt&ft*£) $ * i*<0,£ <fc 9 s 0 . 5 ~ 5 0 y 
St4> 1 ~3 0 nm^4fc\Z 1 . 5~1 Omi*WSL 
v\ 3fcR{I3t#iffiJi<o»®^co,& J; 9 = 9 y 

^^^y-r-ScD-g-ftff^ 1 ~5 0 /zm, 1^2-3 
0 Mms *C3>10 /imffcS^i^f 
[0 0 3 6] $5>^^SW-Sr-^«)fc=«u^r-y -y^jK 
ffi^y-v— SW-i-fffftts 2~4 9 0 md1s «fetf'10~ 
3 0 0/ims il:2 0~.2 0 0//Btfc5^iii5Sf L 

^igNi^y gtvi^^j j s?BiM^Js *>si< 
[0037] ^m^xzmytmi-te. E«©*o<pjffl 

}t#8t/§ l 0>±#H'>fc < £ t> 1 /4 & 2 5rW-T5 
t<D-efo9s 1211 (b) (C^Pp-r s ^L/c*P<-?r©R^ 
#8Eii fc*s I* 5 1 / 4 3 x !) y 9 ffi Art 

y-v-gc7)*ffitctjit5T*&^Ba[pi*-iS]i i'/4«ft 

«f'*5lt2>jlffitt*(6]^9 0~1 8 ogo^ii;*) 
H^l 6 f±> 10 0~17 0ftfc5, 

[00 3 8] miEo 1/4 i£*ffifi, WMWtWB&fk 

t LT««gi--5tcDT-fc9s Rfi^BtS«t9m*tLit 
RM*^l/4ftft«icAML-C{3:ft^tSrSits -t© 
^ffi^'ft*si/ / 4Sc*{c:ffiai-5)RSW3tttHi»^{c: 



SrSig b 5 5aMSMB3t^^S:#< 1/4 
8*tEJ: 9 mWs5H6C £ i £4. 
[0 0 3 9] iSi»flB*J*^©#v^l!BfcaElfti-5wi:H: 
£9s M)lbti&:T£}&V J **t^ytb-tZZ.ktfiT*£Z> 0 r 

[0 0 4 0] -r^^*>WfEfc*iV>Ts flBSfcKSrJHvi* 

' Att$iir-c*^Sr^-f-5ri:t±"rte-Cfe5*Ss <H3t« 
&:*W-3 w i: -emfsBL-fc:^p p p'fi©(6]_h^Sr(i^9 5 3 
• r ir^fe^fsUCSCTffi^t^ffl^fenSo 

J:9W^JT'fc9s *©»a*tt:«3tetR©«3fc«l (jgjg 
tt) i:-ifei-5<H3t*lfiI©ieilWH3t^^Sr#<^€f«if 

20 Rfll}t#«t/f <fc 9 comity 5r»lf«cDii:i^iB^.-^i- 

[004 1] *>4*.si. fflW©H?JH3R<H3fcRfc:e*!.3te 
^RM^SrAtt^-e-fc^s J toaia*r±l&4 3%SS 

^if^Bjfgt^^, ^fcd^5iS3t«-e»±s 9 9. 9 9 

[0 0 4 2] l/4«tSiLttt > PJ«3t»(tS i •? 
tilAtLfcR«3tS:» l/4feftc7)tt|g^{c:|aa LXiSi^ 

jfi^MWiffiRii5tl-^#IU5 5 t>©aW4 

5 1/4 feft^lc i 9 s * CO \tittt%<DWMU%j3fa*?tfi 

tcgS» LTs M*«Sr^iig U 5 3 Ki6&fl8ftJ&#sO 
#V^li<03tSr#5sli:*s-e#s fSf B *^coHJ?) $ Sri6j 
40 IJ^ri^ttS. 

[0 0 4 3] i/4iS*«»-TW-^i-5'fi1 : e^tts Rii 

«t 9 ai#t$tb5 nmntcommmte tizi& cxm 

Slfc^L 5 5. ■kfc*lc^Stt«-s?ttftJH6H J $ , £» 
<O^SJSW(OR*$)-m ^^s-T t, co t? fo 5 r i: t>JP * L T s 

-^WfeffiMd^h^l/^sO, Sfc^ 1 1 0 0~ 1 8 Onm, 
110-15 bnmsOttffiHSr^-X.StfO/SW-* Kffl^ 
5 5 0 

[0044] 1 /4 &*«fis iiH^WK-C-^T-# , 
so SiT'JS- ^4tBliSr^-x5ts0^4b< s — Jtt^B: 



ftia ¥11-1 60539 



9 

(a) ^Ei2 (a) \zm^<oim< imxi,*2m£i±<vfc 

Sil2 1, 2 2 Of Ai i UT»«t 5 r t 

[0 0 4 5] 4J3^3t«*»ft»w2SJK±(OffiffiSSB 
^feft5 1/4»ftSit5»^, ±fEcD#n<10 0- 

1 8 0nm©ffi*BSiSr^*.5JiSr llifiJliOffMi L"C 

10 0—18 OnmCDteffiM^^^SS^^Jl 
tt, IM2 0 OnmJ^Jb^teffiMSr^^S®, St* 1/2 

&*<DteffiM£r^x. ^lT«t 5 r. t *Sjftft*M4<o* 
l\ l/4«**R36S2*JK±<OfirffiSIJid^*5»*, 
0 0 — 18 Onm<D4£4BMS:-^x.5tetaliWt-*<5< 0 

[0 0 4 6] sWBLfcffittfSEStt, ±E©jt»as*J-e« 
fc«t*M-5j&£ i/4fegffieoffirtfcfcNt Steffi 

0 nmJ&lTT-fe 5 r h LV \ 

[0047] i/4&5«t± > ra«##i^©fttHit« 

KElBStLSAS, ^tf>gBBte«tt, £A#ffcfcJ:Sffltt 

* x y y t m& y — ji-t ft. s sit * o * -frit* <z> 

*S^« t*5: fcjWf* LV\ l/4ft 

S#v «tttt^j»fflflsftif©jSJ: 

2 — 500^ m, 1^1 0-4 0 0/2 111, 2 0 — 30 
[0 0 4 8] ^mcomftM^fc. 0 3^M*bfc$D< 

So «*«4f±, ±BUfcl/4**S<6«IBJ:5H« 
<D*n<, 1 /4&*K2O±^iCgEa$tbS 0 

[0 0 4 9] «**©l/4**«»C#-t-*EllAB:, 
*©aBMMs l /4 j£S«£3gig LfcauNffiftoSlbaB 

[0 0 5 0] LT^ jggfc ^<D3:ffl V * 5 5 a* 

3t7->f /WACD0!lt tt(i, ^Ky t^/V7/V3-;P^^ 



7^;^^3 9*&^/Xtt~fett^Sr»*Sii:T56 
[0 0 5 1 ] M3t7^/WA<DJ¥$fiiiM5~8 0 fimX' 

^Jioitl^ii^ ^ /v a © 7 5 ^- KJI 

[0 0 5 2] ^#^t£&®laS£-tE;tt5&1SUlf±» 
Jf ^ 1 / 4jfcft«J; 9 Htft U/t3t©«3t««om»'t±/jC 

3 3 nmCDSSAtOt, L< ttAft^l 3 OSc^rtOA 

ttMStS^J^T 3 OnmJ^Tv St 1 * 3 0~ 2 0nmC0t>cDT-fc 

[oo5 3] mmm\z. M^tm^-ftwmmmnjfcf&j? 
[oo5 4] *$mK.zzuxM*\±* uytmmw.*? 

[0 0 5 5] HulE©M)t^^a5^«t^fi N {fflffi*^ 
WAlt*5rJiTfficD-^J: <0 fcB*tt-**3fctE5 1 ©UJW 
40 ffi{|iJ(c|BM UfcH«3t5MKS 1 fc*3t*R J: 9 tUtt Lfc3t 

2 b * Z>EL%Wm&ftVR& Jilt SVPJiHJt^K 
felt-AitL, Sig^tKW^ (S^Att*) tcS*^ 

[0 0 5 6] ^oTHufESlt^t LTcDWA*bfcf±> R 
so ttis^ *^KfC*5^Tfil?Alt^;W5pJffl^I^<73 
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[00 5 7] lHMEO**tEi LTI4, «B*»bOAtt* 

ttfcfc©^ WffiKoX9EI^P0i!!im« st »ixy 

[0 0 5 8] «oT*?t«f4a^J, -#*stMtBSi:fcS 

/<s/^7-f h^i:'t-*5(t5#3t«5 1 ^(DMX'h^o 
[0 0 5 9] n«3t^HMSr^UTWAitUfcR«3tS: 

«R*iH» L fc * £ ta»t $ * 3 & * t" i t) & * L < ffl ^ 5 

3 OnmJ^T, 0 ~ 2 0 nm© t> OT*fe5, 
[0 0 6 0] SWaufc— *©'ffiWfc*SrWJt-t-5*3ttE 

-tzmmzm^o s*s» ^«»KB»-sit^ 5 2 »k 
[0061] hte&Km&ffim-eft&ztizm&R&im 

[0 0 6 2] LTBu #©m*t*l6]«: 

[0063] ^jb^^j^iro^y xa->— HSrias-rs 
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[0 0 6 4] Bl 4 (C^J^Of^^^^^S 6 (4, ±!Etf>(B 
ftftaa^B 5 y ? 7 ^ h-^fACffl^fc tOT'fc 

6 3#ifcffcK-e*>a.' Tfld<&<H3fc« 4 
io [0 0 6 5] fiS&^lseta— T&iUv'-r y^tL 

[00 6 6] ^otffll^^-fe/VCo^TlitCIt 

ttfc<,' iSS:^t©S:ffi^5-5. St*. ffi%ft.ffi<oyt$: 

m&^MzA&&^xm^*n5 b<D\zm%i\zm\,*b 

[00 6 7] ^ft*^e«^t-^ Ltli,' Mxtf^a 

30 IcgEBtSriiS-e^S. 

[00 6 8] mjlEro*«ffltetS^«l4. «®SrW&«fe 

tf3t©t?fc3. *^Kic*5^Tf4, S.I§ftiJX(±/S. 
^i'icj^CtTifiSl^t.roSrffli/^r.t^X'^, 11X14 

Jiift Lt#3r i^t?#5 0 
40 [00 6 9] ^KfCtJl/^-C, ±ELfe.^3fe^^3t 

[00 7 0] **i«**^SE««9t©^»C» b"C(4, S 

so tfcff Ait* «t 5 p ^^m.mt<D'pt£ 



1 
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[0 0 7 1 ] 

mmm] m«i 

ttX\ m$ 2 Mm> 5 0 OnmX 

#6 O.Onm-ei£Rffl3tSraiSi-5 2«OR<BJt$>PiJiSr 

-tOSRKlt^ + ^aKS^e 0 OnmCD^ U 
^^y j/^JKfisKy ^Hf oilers y /wSM*#Jf Srtf* 
U *y^-^-h^b*Sffifflil 15ni01/4 
8*E*«*U t#fc 0 t<om, 1/4 ft* 

ft) <£>£S^f*9 0^£ Lfc 0 
[00 7 2] H#50iJ 2 

l/4**«©»«*lii:lBE**y^-Ji©^BlRl*fcO 



74 

[0 0 7 3] HJSM 3 

i / 4 fe*«coiiffitt t y ^— jBco^F-iaiRitto 

[0 0 7 4] it^M 

i / 4 sft^afsw t y ^-a^^iaifiitto 

£S^£4 5^£ Ufc»j&»tt|Bfc0! 1 te» DT<Wft*T- 
[0 0 7 5] fFflBtfflfc 

— &$*T<H*K (@ig*4 3%, M*S9 9. 9%) 

fe^«W»Wr«L CMS-5 0 0) fcT«ft«±fc:*5 
tf*»»J:AfflaMfc (Aa b) SrW^fco 4*sfeffiK 
itOis **iH3tS^feffi*ao. b 0 , *trfE3llfi09, JtR 

Aab< { (a 0 -ai) + (b 0 -bi) } 

[0 0 7 6] HufE<£>Jg*S:2fc*fc:^ Lfco 
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